The history of Arbovirology at the Instituto Evandro Chagas (IEC) is a true love story of dedication and enthusiasm of a group of persons who gave so much of themselves to gather all the knowledge available on the arboviruses field in the Brazilian Amazon Region.
A significant and relevant part of studies conducted by this group included the antigenic characterization of new viral agents. This aspect has deep impact and fundamental importance in the recognition of new virus species. It allowed the world to learn about the existence of a large variety of distinct types of arbovirus and certain other viruses isolated from wild vertebrates and arthropods. In parallel, an extraordinary collection was established including more than 10,000 virus strains which have been using for experimental studies on the pathogenesis, ultra-structure, molecular biology, and evolution of these agents by future generations of scientists.
GRATITUDE
I started working at Belém Virus Laboratory, Pará State, Brazil in January 1959 (Figure 1) , and was happy and felt grateful for the great opportunity to begin my professional life under the mentoring of a distinguished human being of unquestionable intelligence and extremely honest, kind and simple: Dr. Robert E. Shope. In the close association for more than 40 years, I was honored to receive from him lessons of science and life. crucial effort and dedication in the development that allowed us to reach our goals. The laboratory environment was not only productive, but also friendly, and was constitute for researchers and technicians that, in general, were respectful and very dedicated to their works ( Figure 3 ). 
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This period was very productive, many research activities were carried out in order to study arbovirus outbreaks in different Brazilian States:
• Hundreds of arboviruses were antigenically characterized, comprising 94 distinct serological types ( Figure 4 ).
• Many important research projects were developed in collaboration with national and international organizations.
• More than 200 papers were presented in scientific meetings, as well as published in national and international journals in the virology field.
only in the Brazilian Amazon Region. Furthermore, two of them have already been confirmed to be new types to the world. Serological studies performed on 2,680 sera (1,380 wild humans and 1,300 wild animals) against selected arboviruses pointed out the circulation of several of these agents in the investigated area 5 . 
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RESEARCH PROJECTS
Along all that period, SAARB conducted many research projects in the Amazon Region investigating eco-epidemiological aspects of the arboviruses and the impact of anthropic action in this complex ecosystem. At the same period, the Tucuruí hydroelectric dam was built, and several other human actions in the forest that led to the emerging of several viruses and contributed substantially to a better understanding about the vast arbovirus, zoonotic viruses and other certain viruses biodiversity in the Amazon, a challenge for several future generations of arbovirologists.
1982-1987: ARBOVIRUSES IN SERRA NORTE, CARAJÁS REGION, PARÁ, BRAZIL
Carajás mine is one of the largest mines in the world for iron extraction and is placed in Serra Norte area, Municipality of Parauapebas, Pará State, northern Brazil. During the project period, a total of 184,884 haematophagous insects were collected, blood and tissue samples were obtained from 1,726 wild vertebrates caught in that area. Attempts to isolate viruses in suckling mice yielded 21 strains, including 15 different serological types, of which seven have been shown to constitute new types, so far found A total of 1,263,454 mosquitoes and phlebotomine sandflies were captured. A large number (216) of viruses were isolated from these arthropods, including 37 new types to Brazil and probably four new ones to science 6, 7 . Nicolas Degallier (1983) (1984) (1985) and Bernard Mondet (1994-1999).
1981-1999: THE ECOLOGY OF YELLOW FEVER VIRUS AND OTHER ARBOVIRUSES
There were 58 publications, including:
• Ecological aspects of arboviruses in Brazilian Amazon.
• Impact of hydroelectric dam construction and mineral exploration on arboviruses transmission.
• Bioecology of Haemagogus janthinomys and Sabethes spp., vectors of yellow fever.
• Studies on fauna and taxonomy of Culicidae. The collections were done at both ground and canopylevels in the forest and at ground level in the savannah, with human bait and light traps. 5,642 mosquitoes have been collected, of which 5,580 (or 184 pools) have been inoculated intracerebrally in newborn mice. Two strains of Pacoravirus (PACV) have been isolated from unidentified Culex mosquitoes. This result is the first report of PACV in Amapá State. The virus has also been isolated for the first time from mosquitoes in Brazil 8 .
Laranjal do Jari, Amapá State (September [22] [23] [24] [25] [26] [27] [28] [29] 1995) During this period, 747 blood suckling dipterans identified as members of the Ceratopogonidae (200 = 2 pools) and Psychodidae (245 = 45 pools) families were captured. These materials, after inoculation in newborn baby mice, provided the isolation of two strains: one from phlebotomines, and another from Aedes serratus mosquitoes. The viruses were identified by CF test as members of the Changuinola group (Orbivirus, Reoviridae), and Aura (A group, Alphavirus, Togaviridae), respectively.
COLLABORATIONS
The success of our laboratory has been supported by a national and an international network, which has provided important collaborations in many different projects along our remarkable trajectory on arbovirus research. 
International workshop on laboratory diagnosis of Yellow fever and Dengue virus infections (1990)
Participation of 34 researchers and technicians with experience in Virology/Pathology, from several countries of South America and also from the United States. The importance of this event was the improvement of the diagnosis of these diseases in Brazil.
Proficiency test for dengue diagnosis (1995)
Enrolling 11 different laboratories in the States of Ceará, Pernambuco, Bahia, Minas Gerais (Fundação Ezequiel Dias), Goiás, Mato Grosso, Mato Grosso do Sul, Distrito Federal, Rio de Janeiro, and Paraná.
Book edition: An Overview of Arbovirology in Brazil and Neighbouring Countries (1998)
This book was organized in three sections, each one focusing on different aspects of arboviruses with 47 collaborators in South America, USA, and France 9 .
ARBOVIRUSES PATHOGENIC FOR HUMANS
Thirty six arboviruses and other viruses of vertebrates have been associated with human disease among over 200 isolates made in Brazil; five of them are important in public health and are involved in epidemics. They are: Dengue (DENV) complex, Mayaro (MAYV), Oropouche (OROV), Rocio (ROCV), and Yellow fever (YFV) viruses.
OROV and DENV are associated with epidemics of human disease in urban areas, while MAYV, ROCV, and YFV have been responsible for epidemics in rural areas. A special attention should be direct to DENV, due to the fact that this virus has been isolated by the first time in Brazil in 1982 in the City of Boa Vista, Roraima State, and has caused subsequently outbreaks in Pará from 1995 to 1998.
DENGUE IN RORAIMA STATE: THE FIRST CLINICAL AND LABORATORIAL REPORTED DENGUE VIRUS (DENV) OUTBREAK IN BRAZIL
• 1982: The first laboratory confirmed cases of Dengue fever in Brazil -virus isolation and serological results in Boa Vista.
• That time, 12 isolations of DENV were made from human samples: eight strains of DENV-1 and four of DENV-4. All infections were confirmed testing the sera by HI test. All results revealed serological conversion.
• Two isolates of DENV-4 and one of DENV-1 were made from Aedes aegypti mosquito's pools.
• Fourteen serological conversions without virus isolation.
• High rates of flavivirus HI antibodies in several districts of Boa Vista, especially in downtown area, where large numbers of Ae. aegypti were found.
• During the outbreak, 11,000 persons were estimated to be infected by DENV 10, 11 . • 1995: First autochthonous cases of dengue in Redenção and Rondon do Pará.
• From 1996 to 1998: Dengue epidemic in Belém and Ananindeua.
During 1997, an explosive dengue epidemic was occurred in Belém and Ananindeua, Municipalities that composed the metropolitan area of Belém, Pará State. Transmission began in October of 1996, but crawled in a lag phase period for almost four months. The epidemic situation was established with transmission starting from March, as consequence of the rainy season in Belém during the first months of the year. Initially, transmission was limited to Belém and Ananindeua, but with passage of the time, other Municipalities also reported autochthonous transmission. The implicated serotype was DENV-1. In October of 1997, DENV-2 serotype was isolated; both serotypes have coexisted since that time. During 1998, studies remained about dengue epidemic in Belém and Ananindeua. The Laboratory continued to support epidemiological surveillance of other States, by means of serologic and virologic studies that allowed the accomplishment of 787 cultures and 13,303 tests of IgM capture immunoassay (MAC ELISA). As consequence, 124 strains of the dengue virus were isolated, and 5,377 recent infections were diagnosed by the detection of IgM using MAC ELISA. The serotypes that circulated varied from one State to another, but they continue being DEN-1 and/or DEN-2.
Dengue epidemics continues to spread in Brazil with outbreaks in the States of Alagoas (in June 1986) and Ceará (September 1986) 12 . A large epidemic of dengue fever associated to dengue haemorrhagic cases were reported in Ceará in 1994 and was considered a great problem to the health authorities 13 .
MAYARO VIRUS
In Brazil, the virus is endemic to the Amazon Region, where at least four epidemics have been reported in Pará in a community of quarry workers 
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CONCLUSION
In summary, the period of 44 years (1954-1998) was extremely productive providing 191 different viruses and more than 10,000 virus isolates. Notably, the majority of the virus isolations were reported in the 1980's with a total of 83 distinct viruses. This great number of isolations coincided with the construction of the Tucuruí hydroelectric dam demonstrating the important impact in the environment and the influence of the anthropic actions to the emergence of viral agents. This is a result of an intense, dedicated, and remarkable work in the field of arbovirology in Brazil.
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